Oxygen free radicals decrease survival time of isolated rat hearts.
Effects of oxygen free radicals (OFR), enzymatically generated in the coronary circulation, were studied in isolated rat hearts retrogradely perfused with Krebs-Ringer solution. Control hearts (n = 6) functioned adequately for at least 5 hours. When rat hearts (n = 6) received xanthine oxidase (XOD) and hypoxanthine (HX) in order to generate OFR, survival time was reduced to 31 +/- 0.4 min (mean +/- SEM). Infusion of XOD (n = 8) or HX (n = 5) alone also reduced cardiac survival time, to 32 +/- 6 min and 139 +/- 23 min, respectively. When allopurinol (an inhibitor of XOD) was given together with XOD (n = 6), survival time (277 +/- 30 min) was similar to the control value. The production of OFR did not result in depressed coronary flow or heart rate, but reduced the aortic pulse pressure. OFR thus can depress cardiac function and may ultimately cause cardiac arrest.